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TECHNICAL FIELD OF THE INVENTION 
This invention relates to autodialers, specifically to autodialers that dial long- 
distance access codes. 



5 CROSS-REFERENCE TO RELATED APPLICATIONS 

AND 

INCORPORATION BY REFERENCE 
This application is a non-provisional application based upon the provisiond 
application entitled "System and Method of Autodialing for Long-Distance Access", filed 
1 0 on September 1 0, 1 999, by David Matthew Smith, docket number DMS-099-00 1 , now 
application serial number 60/153,039. Benefit under Title 35 USC §1 19(e) is hereby 
claimed for this related application, and it is incorporated by reference in its entirety 
including figures. 



1 5 FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT STATEMENT 
This invention was not developed in conjunction with any Federally-sponsored 
contract. 

MICROFICHE APPENDIX 

Not applicable. 

20 
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BACKGROUND OF THE INVENTION 
The deregulation of long distance telephone service has led to increased 
competition among service providers. In order for this competition to have value to the 
consumer, the consumer must be able to easily use different services. For this reason, 
5 local telephone companies are required to provide access to any long distance provider by 
means of an access prefix dialed before the long distance number. Hov^ever, 
remembering the prefix and dialing the extra digits are inconveniences to the telephone 
user, and these inconveniences tend to inhibit many people from trying nev^ services. 
Thus, more people v^ould take advantage of competitive long distance providers, and 

10 competition would be further stimulated, if a convenient means could be provided of 
dialing the access code whenever any user in a household or small office wanted to place 
a long distance telephone call. 

U.S. Patent 5,644,633 to Kaufeld, et al discloses an autodialer intended to 
automatically modify a dialed nxmiber that meets a preprogrammed criterion, such as 

15 1+ten digits. The invention stores the dial string and, if it meets the criterion disconnects 
by means of relays the line to the central office (on hook), reconnects the line (off hook), 
and redials the number along v^th whatever modifications or prefixes have been 
previously programmed into the invention. The temporary disconnect signals the central 
office that the call was aborted, allowing the invention to redial v^th the modified 

20 number. 

One disadvantage of this "store and forward" approach is that the autodialer must 
be connected between the central office and any telephone that is intended to use it. In a 
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residence, for example, several telephone extensions commonly share one telephone line. 
If a "store and forward" autodialer is to be used with all such extensions, then the 
residence wiring must be physically disconnected from the wire to the telephone 
company, and the autodialer installed between the two sets of wiring. This is not a task 
5 that consumers will readily undertake. 

Other disadvantages should be apparent. The complexity and power required by 
relays, for example, may make it impractical for such a device to be small and battery- 
powered with an acceptable battery life. 



10 parallel with the other telephone extensions in a residence, thus avoiding the installation 
problems of a "store and forward" autodialer. This invention, however, always dials the 
preprogrammed dialing prefix whenever a telephone extension goes off hook. The prefix 
might be a local area code or a long distance access code. If the user v^shes to dial a 
nimiber without the prefix such as a local nximber he must "flash" the telephone hook 

15 switch and then redial. The invention senses the "flash" and does not dial the prefix 

again. One disadvantage of this approach is that the "flash" must be timed by the user to 
be long enough so that the central office treats the automatically-dialed prefix as an 
aborted call, while not so long that the autodialer does so also. It v^U be readily apparent 
that this method is not well-suited for many consumers, and would probably cause great 

20 annoyance. 

The present art provides no method for dialing long distance access codes that can 
be considered a distinct improvement over manxxal dialing. Therefore, there is a need in 



U.S. Patent 5,859,896 to Howard B. Rosen discloses an autodialer that connects in 
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the art for an auto dialer that dials a desired long-distance access code without distracting 
the user who is dialing, and that connects to the user's telephone lines in parallel fashion 
so as to work with all telephone extensions. 
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SUMMARY OF THE INVENTION 
This invention provides a convenient long-distance access autodialer that connects 
in a parallel fashion to a telephone line and automatically dials a preprogrammed access 
code when the user dials the first "1" in a long distance nxunber (i.e., "1" + area code + 
5 number). This invention dials the access code without the initial "1 /' which the user 

dials, and appends a "1 " after dialing the access code, so that the user can continue dialing 
v^th the area code. This invention dials the access code as rapidly as the central office 
permits, so that the user perceives no inconvenient delay when dialing a long distance 
number. 

10 This invention times the length of the "1" dialed by the user, so that if the "1," 

exceeds a preset time interval, such as one second, the prefix code is not dialed, 
permitting a simple means to defeat the autodialer for numbers such as "141 1 This 
invention also times another preset interval after the initial "1 ," so that if further digits 
follow quickly, as from a speed-dialing telephone or FAX machine, the prefix code is not 

15 dialed. 

Finally, this invention is very inexpensive to manufacture, and can be battery 
operable as an option, with a battery life on the order of a year or more. 

In accordance with the present invention, an autodialer comprises a parallel 
connection to a telephone line, a means of detecting and identifying the first digit dialed 
20 when any telephone extension originates a call; means of timing short intervals such as 
digit duration; and, taking advantage of the fact that all long distance access codes begin 
with the digit "1," a means of automatically dialing the access code minus the beginning 
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"1" upon detecting a "1" as the first dialed digit, and dialing a "1" after the access code so 
that the user can continue with the area code and number. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The figures presented herein when taken in conjunction with the disclosure, form 
a complete description of the invention. 



various timer intervals necessary, and a separate logic means for controlling the device's 
operation. 

FIGURE IB shows the method of operation for the basic embodiment. 

FIGURE 2A shows a battery-powered embodiment in which most of the 
1 0 autodialer is powered down until a transient appears on the telephone line, a transient 
detector to turn power on, and separate logic and timers. 

FIGURE 2B shows the method of operation for the battery-powered embodiment 
of FIGURE 2 A. 

FIGURE 3 A shows the preferred embodiment battery-powered v^th the timers 
1 5 and control logic implemented in a microprocessor. 

FIGURE 3B shows the method of operation of the preferred embodiment. 



5 



FIGURE 1 A shows the basic embodiment with discrete timers for marking the 



20 
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DETAILED DESCRIPTION OF THE INVENTION 
Basic Embodiment 

The basic embodiment of the present invention is shown in FIGURE 1 A. A 
Telephone Loop 101 is a noraial analog telephone line with one or more telephone 
5 instruments connected throughout a residence or small office. Telephone Loop 101 is 
extended to the invention by means of any convenient wiring, such as a standard RJl 1- 
terminated telephone cord, where it connects to an AC Coupling 102. AC Coupling 102 
comprises a transformer and a blocking capacitor, preventing flow of direct current 
through the loop when the autodialer is connected, and providing electrical isolation and 

1 0 longitudinal balance if the autodialer is powered from the AC mains. A DTMF 

Transmitter 103 is connected to AC Coupling 102 so as to be able to transmit DTMF 
digits to Telephone Loop 101. A DTMF Receiver 104 is connected to AC Coupling 102 
so as to be able to sense and identify DTMF digits that are present on Telephone Loop 
101 from any telephone instrument. DTMF Transmitter 103 and DTMF Receiver 104 

15 can easily be the two halves of any readily available DTMF transceiver IC, such as the 
M8888 manufactured by the Teltone Corporation of Bothell, Washington. 

An electronic Logic 105 operates DTMF Transmitter 103 and senses DTMF 
Receiver 104. An electronic Digit Duration Timer 106, Digit Interval Timer 107, and 
Next Digit Timer 108 are connected to Logic 105 so that Logic 105 may start and stop 

20 each timer and sense whether each timer has expired. 

A Programmed Access Code 109 is a set of manually-operated sv^tches, or an 
electronic memory that retains the desired long distance access code and is connected to 
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Logic 105 so that Logic 105 may retrieve the desired code and sequence it through 
Transmitter 103. If Access Code 109 is in the form of switches, the user can easily and 
quickly change long distance service by changing the code. 

A Power Source 110 may be any convenient source of power suitable for the 
5 electronic components. However, this embodiment draws continuous power while 
monitoring Telephone Loop 101, and battery power will probably not be practical. 

The method of the basic embodiment is shown in Figure IB, which depicts the 
states and actions of Logic 105. A Wait State 20 indicates that the Autodialer is idle and 
waiting for the first digit to be dialed. Wait State 20 exits as soon as a DTMF signal is 
10 detected by DTMF Receiver 104, and Action 21 causes Digit Duration Timer 106 to start. 

The autodialer now waits at Wait State 22. If this state exits because Digit 
Duration Timer 106 expired, or because the DTMF signal ended the digit was not a "1 ", 
then Action 26 starts Next Digit Timer 108 which is used in combination with Wait State 
27 to determine when the user has finished dialing. If Wait State 27 exits because Next 
1 5 Digit Timer 108 expired, then the user is finished dialing and the Autodialer goes on to 
Wait State 20 to wait for the next number to be dialed. Thus, the autodialer ignores 
dialed nimibers that do not begin with a "1", or that begin with a digit pressed for longer 
than the Digit Duration Timer interval, perhaps one second. 

If Wait State 22 exits because the DTMF signal ended and the digit was a "1", 
20 then Action 23 starts Digit Interval Timer 107, The autodialer now goes to Wait State 24. 
If Wait State 24 exits because another DTMF signal was detected by DTMF Receiver 
104, then the Autodialer proceeds to Action 26 to wait for the user to finish dialing. 
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Thus, the Autodialer ignores a dialed number when the digits come in rapid succession, 
as from some non-manual source such as a speed dialer. However, if Wait State 24 exits 
because Digit Interval Timer 107 expired, then Action 25 causes DTMF Transmitter 103 
to dial Access Code 109, which comprises the seven digits of a long distance access code, 
5 with the leading "1" dialed at the end instead. The user then goes on to dial the rest of his 
number, while the Autodialer proceeds to Action 25 to wait for dialing to finish. 

When the Autodialer determines that the dialing has finished, by exiting Wait 
State 27 because the Next Digit timer has expired, then it proceeds to Wait State 20 to 
wait for a new number. 

10 Suppose the user wishes to dial a long distance number, such as "1-617-123- 

4567," and has Access Code 109 programmed for "1010555." The Autodialer idles at 
Wait State 20. The User presses "1" which causes the Autodialer to proceed through 
Action 21 to Wait State 22. If the user does not press the "1" key for an urmaturally long 
timer, then when the key is released the Autodialer proceeds to Action 23 and Wait State 

1 5 24. If the user does not quickly press the next digit, the Autodialer proceeds to Acton 25 
and 26. The telephone company's Central Office receives the sequence "1 (user)-0 10555- 
1 (Autodialer)-617-12304567(user)." Note that Access Code 109 is automatically dialed 
as quick burst, say .75 second, after a short pause, perhaps .25 second. The user will hear 
the code dialed, but will be able to dial the complete long distance number at a natural 



Suppose instead that the user wished to defeat the Autodialer and dial "1-411" 
without an access code. The Autodialer is at Wait State 20. The user presses "1" and 



20 



pace. 
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holds it for a second or so. The Autodialer detects the DTMF signal and proceeds to 
Action 21 and Wait State 22. Digit Duration timer 106 expires while the user is pressing 
"1", and the Autodialer proceeds to Action 26 without dialing Access Code 109. 

Suppose that the user caused a FAX machine to dial a long distance number. If 
5 the FAX machine dials the complete number without pause, then when the Autodialer 
reaches Wait State 24, it will exit because the DTMF signal corresponding to the digit 
after the "1" will be detected before Digital Interval Timer 107 expires and Access Code 
109 will not be dialed. Thus, the Autodialer will not conflict with the FAX Machine. 
However, if the user wishes to program a pause after the "1" dialed by the FAX machine 
10 (or any other speed dialer), then the Autodialer will dial Access Code 109 during the 
pause. 



Battery-powered Embodiment 

The embodiment shown in Figure 2A is an evolution of that depicted in Figure 

15 1 A, with the action of a Transient Detector 113, which continuously monitors Telephone 
Loop 101 for any voltage transient that might indicate that a telephone extension has been 
taken off hook, and a Power Control 115, which turns power on and off to the rest of the 
electronic components. Another addition is a First Digit Timer 117, and an electronic 
Logic 116 which has additional control fimctions associated with battery operation. A 

20 Power Source 1 14 is a battery capable of operating all of the electronics. 

A Diode Bridge 1 1 1 is connected to Telephone Loop 101 to provide a polarity- 
corrected voltage output referenced to the digital ground of the Autodialer. This output is 
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connected to Transient Detector 113. Transient Detector 113 comprises resistors and 
capacitors to filter the transients, and a transistor or other means to convert a fihered 
transient into a useful logic pulse output. This output causes Power Control 1 1 5 to turn 
power on. An output from Logic 1 16 causes Power Control 1 15 to turn power off. 

Since this embodiment is battery powered, there is no requirement to provide 
isolation from the AC mains and earth ground (as long as the device is housed in an 
insulated case). For the same reason, longitudinal balance can be maintained without a 
line transformer. Therefore, AC Coupling 1 12 is the form of capacitive coupling which is 
smaller and lighter. 

The method of the embodiment of Figure 2A is depicted in Figure 2B. It is 
similar to Figure IB except that Wait Sate 28 and Actions 29, 31, and 32 have been 
added, and Action 26 and Wait State 27 have been removed. Wait State 28 is the power- 
off idle state. Also, since Transient Detector 113 signals the beginning of a call, there is 
no need to wait for the user to finish dialing the previous number. 

When the user picks up a telephone to dial, Wait State 28 exits due to the output 
from Transient Detector 113, and Action 32 tums power on the rest of the electronics. 
Immediately, Action 29 starts First Digit Timer 1 17. If Wait State 20 exits because First 
Digit Timer 1 17 expired; then, the user did not dial a number, and might have picked up 
the telephone to answer a call. The Autodialer then proceeds to Action 3 1 and Wait State 
28, and Power Control 115 disconnects power to the rest of the electronics. 

On the other hand, if Wait State 20 exits because a DTMF signal was detected by 
DTMF Receiver 104, then the operation of the Autodialer proceeds as in the Basic 
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Embodiment. However, this embodiment then proceeds to Action 31, "Turn Off Power," 
rather than wait for the user to finish dialing. 

Preferred Embodiment 
5 The preferred embodiment is depicted in Figure 3A. 

A DTMF Transceiver 119 comprises both a DTMF transmitter and receiver with a 
microprocessor-compatible interface. The Teltone M8888 is a suitable IC. 

A Microprocessor 1 10 is an inexpensive microprocessor with an Analog to Digital 
Converter input and capable of a very low-power "sleep" mode, such as the PIC16C72 
10 manufactured by Microchip Technology Inc. of Chandler. Arizona. 

A Low Pass Filter 1 1 8 is connected between Diode Bridge 1 1 1 and 
Microprocessor 1 lO's Analog to Digital Converter Input. Low Pass Filter 1 18 is a 
combination of resistors and capacitors designed to pass DC voltages and low-frequency 
ringing signals. 

1 5 Microprocessor 1 1 0 receives battery power continuously, but spends most of the 

time in "sleep" mode. The PIC16C72 is capable of a sleep mode that drains a few 
microamperes of supply current. Transient Detector 1 13 is connected to an input of 
Microprocessor 1 10 that is capable of bringing the processor out of sleep mode. 
Microprocessor 110 uses an output pin to operate Power Control 115, which in tum 

20 controls battery power to the rest of the electronics, primarily DTMF Transceiver 119. 

Refer to the method depicted in figure 3B, which describes the logic flow of the 
software program executed by Microprocessor 110. Note that the timers referred to in 
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Actions 21, 23, and 29 are here implemented using software timing loops or a hardware 
timer internal to Microprocessor 110. The Autodialer is idle, and Microprocessor 1 10 is 
in sleep mode in Wait State 28. A change in voltage on Telephone Loop 101 is detected 
by Transient Detector 113 and brings the processor out of sleep mode. Wait State 28 thus 
5 exits and Action 32 turns on power to the rest of the electronics. Action 30 "Measure 
Off-Hook Voltage," occurs when Microprocessor 1 10*s Analog to Digital Converter 
samples and measures the DC voltage on Telephone Loop 101 . If a user is initiating a 
call, this voltage wdll represent the off-hook voltage of the loop under present conditions 
with the user's telephone instrument. If later measurements of DC voltage are at least 

10 8V above this initial measurement, then, it is assumed that the user has hung up. (This 
minimum voltage rise is calculated using the minimum loop current drawn by a telephone 
of 20 mA and a minimum loop resistance in practice of 400 ohms). 

The Autodialer now proceeds to Action 29, "Start First Digit Timer," and to Wait 
State 20. During Wait State 20, the microprocessor continues to sample and measure the 

1 5 voltage on Telephone Loop 1 0 1 , as seen through Diode Bridge 111. In this way ringing 
can be detected as a large AC voltage, and upon completion Wait State 20 will exit and 
proceed to Action 3 1 , Turn Off Power, and back to Wait State 28. Wait State 20 will 
exit in the same way if the voltage measurement indicates on hook, or if the first digit 
timer expires. Any of these exits indicates that the user is not going to dial a number. 

20 On the other hand if Wait State 20 exits because a DTMF signal was detected, 

then the Autodialer proceeds to Action 21, "Start Digit Duration Time," and continues as 
in Figure 2B. 

Page 15 



DMS2K001 




Patent 



Other Embodiments 

As noted above, Programmed Long Distance Access Code 109 is a means for the 
invention to store and retrieve the access code; said means may be one of several forms. 
5 Manual switches, such as the "thumbwheel" type, would allow the user to easily enter or 
change codes at any time, especially if only the necessary digits of the code have 
corresponding switches. For example, three switches corresponding to three usual digits 
must be mounted immediately to the right of a preprinted "1010," so that the user 
immediately sees that the code us the familiar "lOlOxxx," where the "xxx" corresponds 
10 to the chosen digits programmed into the switches. 

Access Code 109 might also be preset before the consumer receives the 
autodialer. In this case. Access Code 109 could be an internal electronic element, internal 
switches of the "DIP switch" type , or intemally coded into the instructions of 
Microprocessor 1 10 so that the user can not readily change the access code. An important 
1 5 commercial application for this would be to distribute to consumers preset autodialers in 
order to promote a particular long distance service. 

Other expedient means of implementing Access Code 109 are conceivable. For 
example, the invention might be built into a telephone instrument in which case Access 
Code 109 might be entered into an electronic memory element by means of the telephone 
20 dialing keypad. 

The present invention comprises any convenient electronic means of sending and 
receiving DTMF digits, a means of coupling said digits to an analog telephone loop 
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without drawing loop current, electronic logic and timers of any convenient form to detect 
an initial "1" digit (signifying a long distance number), a means of storing and retrieving a 
programmed access code, and electronic logic to sequence the access code through the 
DTMF sender in response to an initial; "1" digit. It will be apparent that the present 
5 invention provides its user with a means of remembering and dialing a desired long 

distance access code with no inconvenience, and after a trivial installation. It should also 
be apparent that the judicious use of electronic timers in any form allows the user to 
easily defeat the Autodialer when it is desired to dial a non-long distance number such as 
"14 11." It should also be apparent that a further use of timers allows preprogrammed 
1 0 "speed dialers" and modems to defeat the Autodialer simply by dialing more rapidly than 
manual dialing, or to enable the Autodialer by using the "Pause" found in nearly all 
dialers and modems. 

It will be recognized by those skilled in the art that modifications and variations to 
the invention as disclosed can be made without departing from the spirit and scope of the 

1 5 invention. While the above descriptions contain many specifics, these should not be 
construed as limitations on the scope of the invention, but rather as examples effective 
and inexpensive embodiments. Other variations are possible, for example using different 
properties of the telephone line to determine the start of a telephone call such as the 
presence of dialtone to indicate when to monitor for the first digit or the change in voltage 

20 across the line in conjunction with a test for ringing voltage to distinguish originating 
from answering a call. The present invention does not depend upon the means chosen. 
The advance in the art represented by the present invention lies in what happens after the 
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